The coexistence of drug -induced pancreatitis and gastric necrosis is very rare. Many drugs have been associated with pancreatitis and among the antiepileptic drugs; valproic acid has been commonly implicated. Carbamazepine-induced pancreatitis has been rarely reported in the literature because linking this medication to pancreatitis has been difficult given the wide range of more common etiologies. We report an autopsy case of acute pancreatitis with gastric necrosis in a 27-year-old female with cerebral palsy on long term carbamazepine therapy. The causal association of acute pancreatitis and gastric necrosis is discussed based on review of the literature.
A 27-year-old woman with history of cerebral palsy and epilepsy was transferred from a community hospital to a tertiary care hospital with hypovolemic shock. The patient had a two-hour history of abdominal discomfort and distension. She was on longterm carbamazepine therapy because of epilepsy. The family administered her medication and did not indicate any history of excess medication ingestion. Laboratory investigations showed a metabolic acidosis, elevated pancreatic enzymes: amylase up to 1906 u/L (normal range 28-100 u/L); lipase 3126 u/L on admission at the peripheral hospital rising to 7611 u/L the next day (normal range 13-60 u/L) and coagulopathy. A CT scan of the abdomen revealed gaseous gastric dilatation and pancreatic enhancement, consistent with pancreatitis. Subsequent gastroesophageal endoscopy revealed no esophageal abnormalities. There was an extensive necrosis involving the entire stomach ( Figure 1 ). There was no evidence of perforation. Because the side effects of carbamazepine therapy were not clinically suspected, a carbamazepine level was not measured during admission. On the second day, the serum carbamazepine level (25 micromoles/L) was within the normal therapeutic range (17-51 micromoles/L). She was placed on comfort measures. The autopsy was limited to the abdominal and pelvic cavities. It revealed pancreatic and perigastric fat necrosis (Figure 2 ). There was massive gastric dilatation with extensive necrosis ( Figure  3 ). Microscopic examination showed foci of acute fat and pancreatic necrosis ( 
Discussion
The most common causes of acute pancreatitis are cholelithiasis and alcoholism which were factors not found in our case.
Other causes of pancreatitis such as hemolytic-uremic syndrome, sepsis, viral infection, hypercholesterolemia, systemic lupus erythematosus, cystic fibrosis, and corticosteroid use did not appear to be present in our case. Because of the short clinical course, assessment of some of these factors, such as infection, could not be done. The plasma urea level was 4.6 mmol/L (normal < 8.3 mmol/L).
If all the causes of pancreatitis have been excluded, then idiopathic pancreatitis needs to be considered in the differential diagnosis. Patient characteristics that are associated with a pancreas-specific genetic mutation include a personal and family history of chronic pancreatitis or the presence of pancreas divisum. Patients with CFTR, PSTI or N34S gene mutations are at much higher risk to develop chronic pancreatitis [3] . The role of specific genetic aberrations associated with chronic pancreatitis raises the question whether genetic testing should be routinely performed or only when idiopathic chronic pancreatitis is suspected. Whether a specific gene mutation in synergy with carbamazepine therapy predisposed this patient to develop pancreatitis is uncertain.
Hereditary pancreatitis (HP) is an autosomal dominant disease characterized by chronic pancreatitis during childhood without the identification of known inciting factors. There is no consensus about the diagnostic criteria for HP, but the EUROPAC trial defined it as two first-degree relatives or at least three second-degree relatives in two or more generations [1] . In our case, there was no history of hereditary pancreatitis in the family.
Autoimmune pancreatitis is a form of chronic pancreatitis of presumed autoimmune etiology. The disease is recognised as a Tcell-mediated specific disease with lymphoplasmatic infiltration of pancreatic tissue and pancreatic parenchyma fibrosis. Serum immunoglobulin IgG or IgG4 and antibodies are usually increased [2] . Our patient was not tested for these markers. There was no evidence of lymphoplasmatic inflammation or fibrosis in the histology sections.
Drug-induced or -associated pancreatitis is rare and is described only in case reports. The diagnosis of drug-induced pancreatitis is likely underestimated because of the difficulties in linking it to medication use. Many drugs have been associated with pancreatitis Journal of Case Reports and Studies
The patient in the present case report had gastric necrosis and dilatation, likely consequences from acute pancreatitis [13] . Gastric ischemia and necrosis can develop due to the impairment of the intramural blood flow from gastric dilatation [14] . Microcirculatory effects of inflammatory mediators decrease blood flow to stomach and have been proven to play a role in development of gastric necrosis [13] .
[4]. Venkilerova, et al. [5] concluded in their study, on 170 cases with pancreatitis, that 5.3% of acute pancreatitis cases were due to drugs, and it was the third most frequent cause of the pancreatitis. Azathioprine was the most frequent drug in their series. Among the antiepileptic drugs, valproate was the first reported to be associated with acute pancreatitis [5, 6] . There are no clinical criteria or specific diagnostic tests, which assist in establishing the definitive diagnosis of drug-induced pancreatitis. Serum drug levels must be measured on admission to determine whether toxic concentrations may be present. This is because metabolism of the medication will lower its concentration during the subsequent clinical course. In the present case, the level of carbamazepine was in the therapeutic range, but this was determined the day after admission Carbamazepine, a class III drug, has rarely been reported to be associated with pancreatitis [4, [7] [8] [9] [10] [11] . It has calcium and sodium antagonistic properties and it may cause hypocalcemia [12] . We did not find any evidence in the literature that carbamazepine-induced hypocalcemia can cause pancreatitis. The actual mechanism associating carbamazepine and pancreatitis has not been discussed in the literature due to small number of proven cases.
Drug-induced pancreatitis may be under-recognized as a significant contributor to patient morbidity and mortality. It can be complicated by gastric necrosis. The diagnosis of drug-induced pancreatitis is underestimated because of the difficulties in determining a drug as the causative agent by means of any specific diagnostic tests. Based on literature review, drug-induced pancreatitis is more probable in younger persons and patients suffering inflammatory bowel diseases such as Crohn's disease or epilepsy. Carbamazepine use is rarely complicated by pancreatitis. The mechanism is unknown due to the small number of reported cases. Regular monitoring of serum amylase and lipase should be considered in patients who are on long-term antiepileptic drug therapy.
Conclusion
A few cases of acute pancreatitis causing gastric necrosis have been reported in the literature ( Table 1 ). The pathophysiological mechanism of this association is not fully understood. Individuals with acute pancreatitis can develop vascular complications such as thrombosis of peripancreatic and perigastric veins or coeliac artery trunk [13, 15, 16] . Vascular complications in this case were not identified.
